Process for applying phosphate coatings. 
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Abstract of EP01 41 341 

Zinc or steel surfaces, and in particular galvanised surfaces of external structures such as bridges or 
gantries, can be protected by application of a composition containing 0.5 to 5 parts zinc, 1 to 20 parts 
phosphoric acid, 0.01 to 0.5 parts cobalt and/or nickel and an effective amount of an accelerator such as 
nitroguanidine, sulpho-salicylic acid or sodium nitrobenzenesulphonate. 
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(54) Phosphating composition and processes 

(57) Zinc or steel surfaces, and in particular galvanised surfaces of external structures such as bridges 
or qantries, can be protected by application of a composition containing 0.5 to 5 parts zinc, 1 to 20 
parts phosphoric acid, 0.01 to 0.5 parts cobalt and/or nickel and an effective amount of an 
accelerator such as nitroguanidine. sulpho-salicylic acid or sodium nitrobenzenesulphonate. 
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SPECIFICATION 

Phosphating compositions and processes 

5 It is well known that freshly galvanised steel surfaces are difficult to paint satisfactorily unless 5 
hey are ataTa pretreatment. Pretreatments for relatively small articles are well known but 
oarticuTa ^difficulties arise when the articles are large structures such as bridges mn it » 
dffficuh to achieve thorough cleaning of the surfaces before pretreatment and rt * d.fficult and 
undesirable to apply a thorough rinse after the pretreatment and before pa.nt.ng. 

10 tSs phSe solutions have been used for many years for pretreatment of z.nc and .ron 10 
autoes Key do not wet large structures well, especially because of the poor cleanmg of 
SSSiSw Zinc phosphate solutions have been widely developed for the P"*^"* <* 
•mStorrtdM but generally have to be followed by a thorough nnse.Zjnc phosphate soluuons 
?ha? do noi require a subsequent rinse are known but are generally only sat.sfectory .f the 

1 5 "tS *£Zt202G&^ Scribed that phosphate coatings can be formed 
on Steel oi gahvantod I surfaces by wiping on a solution containing zinc, phosphonc ac.d. glycol* 
acid and Xm^inrtrobanze^esulphonate. This process does not seem to .have > beer .very 
sSccessM commercially. Commercially, the most widely used process for the pretreatment of 

20 ^^Sm^JL. is the T-wash process. In this the metal structure is treated wrth a 
nation of Dhosohoric acid and copper carbonate in a mixture of solvents. 
■SSTrmnS^r i h relatively easy to apply by brushing onto large structures and rt is easy to 

J^H^t^tS^^-^^ p ajnt adhesion compare ^ to fresh,y f r ,sed 

zinc^ ^e adhe^on is slill not entirely satisfactory and the corrosion resistance can be less 
25 Zn would be e^rted when using a conventional zinc phosphate solut.on followed by nns.ng. 
A comooshion according to the invention comprises 0.5 to 5 parts z.nc 1 to 20 parts 
nhosohoric acid 0 01 to 0.5 parts of an additive selected from cobalt and nickel and an 

of a no„ blistering accelerator, all the parts being by weight Th.s com P os.t.on 
wn^e formed as a concentrate and diluted with an appropriate amount of solvent o fwm the 
30 workino soTution. The working solution contains sufficient solvent to br.ng the , we.ght of the 
ju woreing soiui u i. s solvent may consist solely of water or may be a 

S^w^^ in an amount of up J" 

working solution may also contain surfactant, generally in an amount of up to 0.5 parts : by 
we aht A preferred working solution therefore comprises 0.5 to 5* . zmc. 1 to 20% Phosphonc 
35 ^cid (100% 0 to 0.5% of cobalt or nickel or a mixture thereof. 0.02 to 0.5% surfactant, an 35 

'"gX^'ZSX^ £«iS ST' substantia, blistering of a paint 
film that is appr over a dried-on. unrinsed. coating of the composition conta.n.ng the 
acTe erator in an effective, accelerating amount. Blistering is generally assoc.a ed w.th the 
40 accele a o eav^g water soluble ionic residues in the coating and so the accelerator preferably 
fs not a hTgWyTonic compound such as sodium chlorate or sodium nitrate Perox.des may be 
^n-bHsteringbSt ere not preferred because of stability problems and preferred accelerators are 

0 Te i yea Un acce.erator is nitroguanidine. This needs to be present in an . amount of at least 
45 0.02 parts (0.02% in the working solution) since lower amounts are '"effective." is usually 
unnecessary for the amount to be above 1 .5 parts and often it .s 0. 1 to 0.5 parts. 
M 0«£ Stable aerators are su.pho-salicyclic acid (or a sal. thereof) ^d aromat.c n.tro 
compounds The aromatic nitro compound is preferably a n.tro benzene sulphonate and 
general is sodium nitro benzene sulphonate, or the free ac.d. Surtable a™unts are 0 2 to 1.5 
*o narts If the amount is too low, the adhesion of the subsequently applied paint film may be 
50 paired w^H« if is to^high there may be excessive blistering of the paint. Preferred amounts 

"'The so.utfon°is 1 p 2 re1erably subtantia.ly free of anions other than the phosphate ^anions and ions 
of the three named accelerators or other non-blistering, pnerafiy organic acceterators. It .s 
55 preferably substantially free of water soluble cations such as alkal. meta h or ; am ™"« ^°"? h 
the amount introduced with, for instance, an aromatic n.tro compound, .f that .s a sodium salt, 
is acceptable. Preferably the only deliberate additions of canons are the z.nc and the cobalt 

an The 0r comiositions may contain a polyhydroxycarboxylic acid for example, tartaric acid. 
60 generaHyTn amounts of up to 1 % by weight of the working solut.on. Generally the compos.fons 60 

"VZ ^mTnttAin^Tooiow. the so.ution will give inadequate protection while if it is too 
high therein be a tendency for reduced solution stability and increased b .stenng of the 
subsequently applied paint film. Preferably the amount of zmc .s between 1 and 4% 
65 If the amounrof cobalt and/or nickel is too low. it will give negl.g.ble .mprovement in 65 
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corrosion resistance while if it is too high it may cause the formation of a galvanic corrosion cell 
with the base metal, and as a result may enhance corrosion. The total amount of cobalt and 
nickel is generally from 0.05 to 0.4% by weight. Although either metal can be used alone, 
blends are preferred, generally containing about equal amounts of each. 
5 If the amount of phosphoric acid is too low there will be reduced reaction with the metal 5 
substrate and decreased adhesion of the phosphated film, and of subsequently applied paint 
film, and there may be decreased solution stability. If the amount of phosphoric acid is too high 
there may be excessive attack of the metal surface. Preferably the amount of phosphoric acid is 
from 4 to 1 5% by weight. . , . M . 4 . < A 

1 0 Although it is not essential to include surfactant it is generally desirable, especially when the 1 0 
surface is not entirely clean. Amounts of surfactant of up to 0.5% significantly improve the 
wettability of the solution on the metal surface without interferring with the phosphating reaction 
and amounts above 0.5% generally give no further improvement. Often the amount is from 
0.05 to 0.3% by weight. . 
1 5 Organic solvent is not essential but may facilitate applicaton and wetting properties. Generally 1 0 
the amount is the minimum that gives the desired improvement and is generally below 20% 
since higher amounts normally give no improvement in application properties and may reduce 
the stability of the solution to such an extent that the amount of phosphoric acid has to be 
increased in order to maintain solution stability, this incurring the risk of excessive acid attack on 
20 the surface that is being treated. 20 
The surfactant, if present, is preferably a non-ionic surfactant since cationic and amphoteric 
surfactants may absorb onto the metal surface and inhibit film formation. 

The solvent, if present, must be non-toxic to the person applying the composition and must 
permit the formation of a stable solution. The presence of highly hydrophilic solvents such as 
25 methanol is generally undesirable as they tend to cause precipitation of zinc phosphate from the 25 
solution. The solvents are therefore preferably moderately polar and many heterocyclic solvents 
are suitable provided they are not toxic. The preferred solvent is N-methyl-2-pyrrolidone. 

Aqueous working solutions free of surfactant and solvent may be difficult to apply and so 
generally the composition contains either surfactant or solvent or, preferably, both solvent and 
30 surfactant. . 30 

A process according to the invention comprises applying the working solution onto a zinc or 
iron surface and allowing it to dry onto the surface. The surface is usually the galvanised surface 
of an external steel structure such as a bridge or gantry. Application may be by wiping or. 
preferably, by brushing onto the surface. The surface is preferably substantially free of dirt and 
35 grease but it is unnecessary to have cleaned it as thoroughly as is required in conventional zinc 35 
phosphate processes. Application is generally at ambient temperature and, since the structure is 
generally an external structure, in practice this means that application is generally at tempera- 
tures of from 3 to 30 # C. 
After the coating has dried a paint coating is normally applied in conventional manner. 
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Example 1 L . lt 

As an example of the invention a solution was prepared having the following composition. 
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Zn 3.0% 
45 H 3 P0 4 12.0% 45 

Sodium nitro benzene sulphonate 1 .0% 

Surfactant 0.1% 

N-methyl-2-pyrrolidone 5.0% 

Co 0.15% 
50 Ni 0.15% 50 

Water to 100.00% 

Galvanised panels were treated with this solution at ambient temperature, allowed to dry and 
overpainted with a chlorinated rubber paint. The panels were subjected to ASTM B1 1 7 salt 

55 spray and good corrosion protection and paint adhesion were observed. 55 
Various comparative solutions were prepared and used in the same manner. One solution had 
the same formulation except the nitro benzene sulphonate was omitted. Another solution had 
the same formulation except the cobalt and nickel were omitted. Another solution had the same 
formulation except that glycolic acid was added as in US Patent 3,346,426. In other solutions 

60 the cobalt and nickel were omitted and were replaced with other transition metals. All these 60 
solutions gave inferior results compared to the exemplified solution. 

Example 2 

The process of Example 1 was repeated using nitroguanadine instead of sodium nitro benzene 
65 sulphonate. The amount could be, for instance 0.1 %. Although blistering of the paint was not a 65 
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major problem in Example 1, this was eliminated in Example 2. 

CLAIMS . . 

1 A composition useful in the formation of protective coatings on zinc or iron surfaces and 
5 comprising 0.5 to 5 parts zinc, 1 to 20 parts phosphoric acid, 0.01 to 0.5 parts of an additive 5 
selected from cobalt and nickel, and an effective amount of a non-blistering accelerator, all the 
parts being by weight. 

2. A composition according to claim 1 in which the accelerator is selected from nrtroguam- 
dine, sulpho-salicylic acid or a salt thereof and dissolved aromatic nrtro compounds. 
10 3 A composition according to claim 2 containing 0,02 to 1 .5 parts nhroguanidine. 10 

4. A composition according to claim 2 containing 0.2 to 1 .5 parts sodium nitrobenzenesul- 
phonate or the free acid thereof . 

5. A composition according to any preceding claim substantially free of other anions or 

cations. . . . . 1K 

15 6. A composition according to any preceding claim containing up to 1 part by weight i o 

polyhydroxycarboxylic acid. 

7. A composition according to any preceding claim containing surfactant and/or up to /o 
parts by weight organic solvent. _ 

8 A composition according to any preceding claim comprising 1 to 4 parts zinc, O.Ob to 
20 0.4 parts cobalt and/or nickel, 4 to 1 5 parts phosphoric acid, 0.05 to 0.3 parts surfactant and 
0 to 20 parts solvent. 

9. A composition according to any preceding claim including N-methyl-2-pyrrolidone as 

S °10 nt A composition according to any preceding claim in the form of a working solution 
25 diluted with water to make 1 00 parts by weight. 

11. A composition according to claim 1 substantially as herein described with reference to 
either of the examples. . 

1 2 A process of forming a protective coating on a zinc or iron surface comprising applying 
a solution according to claim 1 0 to the surface and allowing it to dry on the surface. 
30 1 3 A process according to claim 1 2 in which the surface is the galvanised surface of an 30 



external steel structure. 
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